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Abstract. Companies expect significant long-term gains in efficiency and 
productivity through digital transformation (DT). New ways of combining 
products, processes, and data-driven services, as well as new business models 
emerge. However, the rapid development of the DT leads to constraints regarding 
its realization. Barriers hinder companies to realize possible advantages out of 
DT. If firms promptly recognize potential barriers, they can reflect upon these 
challenges and can take well-coordinated countermeasures. Social, technical and 
socio-technical problems address different stakeholder and ask for specific 
solutions. Therefore, our study aims at developing a taxonomy for barriers to DT 
to enable researchers and practitioners to identify and classify existing barriers. 
For deriving the dimensions and characteristics, we collected data by conducting 
46 semi-structured interviews with experts and enriched these by looking at the 
literature on DT barriers. 
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1 Introduction 
The increasing digitalization affects the industry and industrial processes [1]. A second 
machine age is announced to describe significant impacts of technology on the way of 
working [2]. Digital transformation (DT) is understood as the “use of new digital 
technologies (social media, mobile, analytics or embedded devices) to enable major 
business improvements (such as enhancing customer experience, streamlining 
operations or creating new business models).” [3] It is regarded as a major change in 
business and society [4] and is often described as an ongoing process [5]. One 
implication of digital transformation (DT) is the overall digitalization and cross-linking 
of the value creation process [6] as information and communication technologies merge 
with production processes. Digital transformation marks the whole business and must 
be taken up by the enterprises’ strategy [7]. As DT affects people, processes, and 
products on all levels [2], it implies more than just an application of technology. 




efficiency and productivity by applying DT [4]. New ways of combining products and 
services [6] as well as new business models such as digital platforms emerge [8, 9]. 
Even though significant benefits are expected, many firms still struggle to realize 
transformation potential due to different barriers [10]. Only every sixth company in 
Germany has a high willingness for digital transformation [11]. So, the adoption of 
digital innovations is very faltering. Understanding present obstacles to planning 
countermeasures is critical. The rapid development of the digital transformation in 
companies leads to problems regarding the realization because of the development, 
diffusion, and implementation of new digitalized processes face many difficulties [12]. 
These difficulties or barriers (terms are used synonymously here) are understood as 
something that stands in the way of the realization of a project or the like and cannot 
be mastered without further ado.  
The barriers to innovation approach [13] is often used to identify barriers and group 
these. Regarding DT, lists of barriers in specific technological contexts and different 
industries already exist [14, 15]. However, comparing and analyzing these to come to 
an overall view is still difficult. Taxonomies, which show dimensions and their 
characteristics, enable researchers and practitioners to understand, communicate and 
apply research findings in a more comprehensive way than lists. They help to “[…] 
structure or organize the body of knowledge” [16]. Describing taxonomies of barriers 
to DT are still missing. Thus, the goal of our study is to derive a taxonomy of DT 
barriers to contribute to the barriers literature. Different dimensions which can explain 
and classify these barriers are identified and analyzed. Categorizations help to 
generalize and lead to a better understanding. Therefore, the research question is: How 
can barriers to digital transformation be categorized into a taxonomy?  
As the domain lacks theoretical foundation [17], we expect a qualitative approach to 
be useful to gain insights on barriers. On a broad database of 46 semi-structured 
interviews, we empirically derive the taxonomy in accordance with the procedure from 
Nickerson [18]. We use the collected material to develop a theoretical frame [19] which 
assists with overcoming the barriers. Results from the literature on DT barriers is also 
used to enrich the understanding. 
For our study, we follow a holistic view. Digital transformation is said to transform 
whole value chains [6] which leads to a paradigm shift in business and focuses on the 
organization, rather than technological challenges [20]. Many researchers concentrate 
on distinct technologies or departments to describe the changes. As DT is still ongoing 
and many enterprises are at the beginning of the digital change, holistic approaches that 
regard the whole process of value creation are rare. 
In the next chapter, we will define the term digital transformation and give an 
overview of existing classifications as well as barriers to DT literature. The 
methodology is presented in the third chapter. Afterward, the taxonomy is deduced 
from the interviews. Results from an evaluation and an outlook are shown. Finally, this 




2 Related Work 
As the field of DT is still rather new and many areas, that are touched by this, do exist, 
there is a certain need to classify and sort correlated phenomena. Several approaches 
exist, that set up classifications in distinct fields of DT research such as technologies 
(like cloud computing and big data) [21], digital strategies [17, 22, 23] as well as 
product and service enhancements [24–26]. Other researchers concentrate on the 
technology focus such as system architectures [27]. Furthermore, there is research on 
correlated topics like legal and regulatory frameworks [28] and DT research (methods) 
[29]. Taxonomies for certain industries also exist [30, 31]. These taxonomies help to 
structure the field of research on DT which is necessary because this is still a growing 
topic missing theorization [17]. Researchers already examined the positive aspects of 
DT success and developed a taxonomy of benefits [32]. We consider a systematic 
reappraisal of the opposite side of DT, which are the barriers that hinder a successful 
transformation, as a further valuable approach to understand DT. Thus, we regard the 
structured development of a taxonomy from a hindering point of view as important to 
identify, structure and overcome existing barriers to DT. Recently the research area of 
barriers is still dominated by unstructured lists which are hard to compare. 
One of the first approaches to identify barriers is a study by Piatier from which the 
barriers to innovation approach has arisen [13]. Different classifications of barriers 
came up in literature since the approach was formulated. Often, these are differentiated 
in internal and external which are further subdivided. Internal barriers include resource-
related, management-, time-, culture- and systems-related as well as human-related 
challenges. External barriers are subdivided into supply-related, demand-related and 
environmental-related [33]. The classification between internal and external has been 
proven as useful in many studies in different contexts [34, 35]. D’Este et al. [36] differ 
between revealed barriers describing the process of innovation and deterred barriers 
meaning the obstacles from adopting an innovation. In a study of Coad et al. from 2016 
[37] items for four different barrier factors were used in a questionnaire: cost, 
knowledge, market, and regulation. Another differentiation has been pointed out in 
firm-related, project-related, product-related, and market-related factors [38]. This 
study also highlights the second side of the coin regarding barriers – success. Often 
success factors are described as the opposite from barriers. Success is more often in the 
center of research compared to the negative side of barriers [39]. Critical success factors 
are defined as “those few things that must go well to ensure success” [40]. The 
approaches are closely related to the adoption theory which deals with either adopting 
(success) or rejecting (failure) IT [41]. Although there is a long-lasting tradition of 
barrier research, a homogenous classification or guideline to describe barriers is still 
missing.  
Especially in the dynamic field of digital transformation, classifications need to be 
developed. First studies identifying barriers in this context recently arise. The closely 
related “challenges” of DT are discussed in different approaches. These are, for 
example, strategic, organizational and cultural as well as implementation related [42]. 
Technical and market relevant challenges like time to market also exist [43]. Bilgeri 




highlight that DT also leads to new barriers referring to the knowledge of the people. 
The topic regarding business models is analyzed by different authors [14, 44]. Dremel 
[15] found six barriers to big data analytics for the automotive industry. In the context 
of the development of digital services through innovation contests, specific barriers like 
difficulties in finding competent team members are discussed [45]. So far, actual 
findings were valuable but they are generated in specific contexts. The results remain 
at a very detailed level and hardly allow systematic guidelines for action to be 
developed. They are heterogeneous and hard to compare, because they are often 
randomly compiled lists focusing on distinct aspects. Holistic approaches dealing with 
DT in a broader sense [46] are rather rare. We emphasize a certain need to characterize, 
describe and compare barriers to DT to be able to overcome these. A taxonomy is the 
first step to do so.  
3 Method 
As "fast-changing phenomena are difficult to investigate solely through the use of 
traditionally privileged methods” [47], it seems appropriate to conduct qualitative 
research in the context of DT. 46 interviews build the base for our study. In a first round, 
data from 30 participants were gathered. To check theoretical saturation [48], we 
gathered data from 16 more participants. Because no further impulses could be 
collected from the new data, we assessed the data set as useful for our purposes. We 
preceded the interviews in 31 different enterprises in varying industries. We aimed for 
a broad sample to be able to capture common base between different industries [49]. 
The taxonomy will be useful for a broad range of situations. Therefore, a purposeful 
sampling method was applied [50]. The selection criteria included a necessary 
affiliation of the interviewees to projects or departments explicitly dedicated to digital 
transformation in their company. All of the enterprises already implemented digital 
technologies successfully or/and were involved in digitalizing their processes and 
products. The dominant industries were automotive (7 companies) with mostly original 
equipment manufacturers (OEM) and agriculture (8 companies) with mostly 
agricultural machinery manufacturers (AMM). The length of the interviews ranges 
from 15 to 91 minutes with an average of 43 minutes. The interviewees are between 26 
and 58 years old. Two interviewees are female and the rest male. All have German as 
mother tongue. Therefore, the interviews were conducted in German and mostly at the 
interviewee’s offices. Table 1 gives an overview of the participating interviewees. 
Industries, an identifier for case companies (to be able to associate the statements from 
interviews with the companies) and their role in the supply chain are shown. Many 
interviewees provided knowledge from the perspective of a user, producer and 
customer of digital products or services. The interviewees from the agricultural sector, 
for example, use digitalized production processes, sell machines with digital abilities 
and digital interfaces, and they buy digital services for big data applications which they 
use for their products and production processes. 
All interviews were recorded, transcribed and translated for research purposes. An 




transformation in general (including the understanding of the topic from the 
interviewee’s perspective), (2) questions on the actual situation of DT and related 
barriers (including situations of success, frustration, emphasized support, and barriers), 
and (3) a subsumed report of three major barriers to DT. 
Table 1. Overview of Interviewees 
Industry Case Role 
Automotive Au1- Au7 OEM; supplier; service provider 
Agriculture AC1-AC8 AMM; food producer; farmer 
Plastics Industry P1-P3 processing chain; manufacturer 
Steel Industry SI1-SI3 processing chain 
Other Manufacturing OM1-OM4 engineering; cosmetics  
Services S1-S3 
service provider; facility mgmt.; software 
solutions  
Consulting C1-C3 consultant 
 
For the development of the taxonomy, we combined the approach according to 
Nickerson [18] with a qualitative content analysis [51]. We specified “meta-
characteristics” by reading relevant literature regarding the field of barrier research. 
They serve as a guideline for the deduction of objects (Steps 4e – 6e) from the empirical 
material gained from the interviews. We used empirical data as the main source to 
develop the taxonomy. However, results from the literature were used to complement 
the understanding. The steps from Nickerson as well as our application for this study is 
shown in Table 2.  
As an approach, we mainly used the empirical-to-conceptual procedure to gain 
insights on the characteristics (C) first. Afterward, we clustered the obtained 
characteristics according to dimensions (D). We openly coded the interviews [52] to 
iteratively develop a well-prepared database. We used the online-tool QCAmap for 
coding the material. Statements about barriers to DT and similarities regarding the 
structure and possible characteristics of the barriers were searched for. We sequentially 
adjusted the research for a simultaneous collection of data and analysis. All authors 
were permanently involved in the research process of data generation and analysis. 
Thus, making it necessary to discuss the coding in which the coders disagreed to come 
to an inter-coder agreement [51]. This led to a repetitive induction and discussion of 
concepts [53]. The cross-fertilized relationship between analysis and data generation as 
well as the development of the taxonomy led to a complex process of iterative revisions 
[54]. The research process was characterized by a comparative method [52] to deduce 
logical and consistent categories of barriers to digital transformation. Besides the data 
from the interviews, we included corresponding research streams for the development 
of the taxonomy. These also implied a conceptual-to-empirical iteration which 





Table 2. Development of the Taxonomy 
Step by Nickerson Application of Steps 
Step 1: Determine meta-characteristic (1) who is affected by the barrier; (2) 
major implications; (3) next steps for 
barrier 
Step 2: Determine ending conditions Going in iterations; no new, merged or 
split D or C in the last iteration; at least 
two Cs under every D 
Step 3: Choose approach Mostly empirical-to-conceptual 
Step 4e: Identify (new) subset of objects Coding of barriers and/or identification 
of barriers from literature 
Step 5e: Identify common 
characteristics and group objects 
Check context of barriers in interviews 
and/or look for characteristics in 
literature 
Step 6e: Group characteristics into 
dimensions to create (revise) 
characteristics 
Name dimensions independently and 
discuss within researcher group 
Step 7: Ending conditions met? Check independently by all authors; 
only if all agree, the process ends 
 
Nickerson does not intend the last step of our research approach. Finally, we 
evaluated the taxonomy on the base of a qualitative interview. We chose a sample of 
ten interviewees and asked the interview-partners to apply the taxonomy with the help 
of a self-chosen case example. Afterward, we asked for an assessment and explored 
additional dimensions. The sample consisted of practical users (mainly IT consultants) 
and researchers in the field of DT. None of the participants was involved in the 
constructive analysis of the model or the creation of the taxonomy. As the sample of 
ten is rather small, we regard the evaluation as ongoing.  
4 Taxonomy of Digital Transformation Barriers 
During our research procedure, we deduced nine different dimensions (Table 3) that 
help to describe and explain the barriers to DT. The dimensions provide none or just 
parsimonious overlapping.Some dimensions are slightly connected (e.g., effect and 
duration). Characteristics describe dimensions. They explain the quality of the barriers. 
Some dimensions seem obvious to describe barriers to DT (e.g., stakeholder, impact 
and IT integration). Others needed a careful analysis and interpretation of the context 
(such as visibility, nature, solvability, duration, effect, recipient). Any dimension alone 
can be used to cluster or group existing barriers. However, the interplay of dimensions 
delivers a multi-focal view of the problem. The taxonomy helps to find out who is 
actually affected by the barrier (stakeholder, impact), what are the major implications 
(IT-integration, visibility, nature, solvability, integration) and what is the possible 
future of the problem (duration, recipient). Furthermore, we try to align the dimensions 




Table 3. Taxonomy of DT Barriers 
Dimension Characteristics 
Stakeholder 

















How obvious is the barrier? 
hidden visible 
Nature 
What does the stakeholder sense? 
standing by fear of lack of 
Solvability 




How huge is the effect on 
development? 
no slow stop 
Duration 
How long will the barrier last? 
short-term long-term permanent 
Recipient 
Who may solve the problem? 
inner circle outer circle 
  
Stakeholder. The dimension stakeholder shows who emphasizes the barrier. The 
differentiation between the stakeholder groups is inspired by Coad et al. [37] who 
concentrated more on the level of who/what is affected. The stakeholder is not 
necessarily the person who expresses the barrier. Barriers often result from a lack of 
adoption. Adoption proceeds on different levels [55]. The level of impact is therefore 
related to the individual [56], the organization [57, 58] or the surrounding environment 
[59]. “Especially the internal employees. They are left alone. They do not know how 
they can handle this on their own.” (AC8) The characteristic organizational implies the 
core-enterprise as well as corporate networks for development and knowledge transfer. 
“It is all about cooperation. If data are not shared, the [digital transformation] won’t be 
a success.” (Au2) Customers [43] and suppliers (“The more change, the more risk to 
fail. That is, what the customer realizes” (Au3)), but also governmental or other third 
party organizations are subsumed with the term environmental. 
Impact. Barriers to digital transformation do not only affect the stakeholders 
themselves but their surroundings as well [13, 34]. It is a question of where the barrier 
occurs. Therefore, we identified two contrasting forms of impact. The internal view, 
including employees, departments or the whole company, can hinder the pervasion. 
Internal change resistance [60], fear of high investments [36, 45] or lack of skills [61] 
proceed here. "We have a change in skills needed.” (Au5) However, digital 




level. “Network integration will be the biggest problem.” (AC1) Therefore, often 
external partners, customers, suppliers or others are also affected [8]. “Soon the digital 
transformation will change the market from buying things to using data. This will affect 
the suppliers.” (C2) Still, enterprises complain about the non-existence of legal 
standards. Using their market power, companies can develop quasi-standards in the new 
markets of DT. “Currently, in the software development, enterprises define the 
interfaces. […] I expect problems of norming occurring in the future." (OM2) Due to 
blurring borders, “internal” might mean more than just one company, e.g. in the 
evolvement of innovation networks [62]. 
IT-Influence. Digital transformation is to some extent a process of IT adoption [15] 
to achieve success [63]. Hence, barriers to DT can affect different stages of human-
computer interaction caught between technical, socio-technical and social barriers. The 
pure technical barriers often result from a lack of technical standards [64], security 
aspects [65], and integration to the existing system environment [66]. “That is the 
problem. Digital transformation means: to work in a big general store with hundreds of 
different technologies and solutions.” (Au2) Furthermore, the access to network 
technologies slows down the DT. “One problem is the lack of network speed at specific 
locations.” (Ac1) The socio-technical implications refer to the knowledge of the 
workers and the way the technology is used [67]. “They left the people on the shop 
floor alone. That reduces the quality. There was no one left, who cared for the problems 
because they were all in front of their computers.” Moreover, the clear social 
implications are triggered by the DT but relate more to social effects like the fear of 
unemployment [2]. “Yes, I guess, many workers are afraid, that digitalization of works 
implies the loss of the workplace.” (AC8) 
Visibility. This dimension describes how obvious a barrier is for third parties. 
Reasons for the hiding of barriers differ. The fear of repercussions, avoiding conflicts 
and even anxiety of job loss and harassment play an important role [68]. Especially 
barriers that rely on personal problems and estimations are slightly invisible. “Often the 
people do not tell. However, they are afraid.” (S2) Talking about barriers increases 
visibility. Furthermore, technical problems can be hidden and only appear when they 
accumulate. However, visibility is dependent on the observer. What is obvious for one 
group may be hidden from the other. Visibility, as well as existing barriers, can be very 
dynamic. "You cannot predict when the feeling of employees regarding the project 
changes, but suddenly it does.” (C2) Visible and invisible barriers have also been 
observed in case studies in research [69]. 
Nature. To understand what the stakeholders perceive and what they sense eases the 
later solvation. We differentiate three manifestations: standing by, fear of and a 
perceived lack of. The transition between these characteristics is often seamless. At an 
early stage of change for innovation, people and organizations prevent from changing 
existing structures. This behavior can be named resistance to change or the desire to 
stand by and can also be found in innovation research [70, 71]. “Possessive thinking, 
traditional role administration, […] they hinder the process.” (Au5) Many barriers also 
result from deficiencies. “The lack of standards is one of the major barriers to network 
integration. Moreover, of course, the habit of interdisciplinary co-working.” (Au5) For 




role. “Initially it is expensive, and we do not save money at first glance.“ (Au1) 
Moreover, we detect a large group of unspecific fears that hinder the successful digital 
transformation. “There is much diffuse fear. Diffuse is important in this context.” (Au5)  
Solvability. Solvability describes the actual status of the problem or barrier. Do the 
subjects of the obstacle consider the impediments as solvable or not from the current 
status? The classification of a barrier within this dimension might change over time as 
the status of its solvability might change. There are for example barriers that are (from 
the actual time of consideration) not solvable, such as standardization of interfaces and 
legal policies [72]. “From my point of view, we suffer from deficits of the technology. 
To name it: we have striking lack of standards.” (C1) Then again, other problems are 
more easily to solve, such as missing skills. “We need to […] train future skills.“ (SI1)  
Effect. It is important whether the barrier has the potential to lead to massive 
interferences of an enterprises’ DT. We gradually distinguish the effects regarding how 
massive the barrier affects the DT process. Some implications seem to be negligible 
while others may stop the digital transformation process. A missing legal base for the 
use of data and the interconnection of firms can harm the DT of a company’s network 
[73]. “There is no improvement in sight. We realize that some things like works council, 
data protection statements massively brake the development.” (S2) Otherwise, barriers 
like a lack of technology acceptance from a few employees are threatening but not 
existential. “We worked with the employees. We went there and took a look at the 
situation. Why didn’t it work? Moreover, we included them in the development 
process.” (P3) There are also several research contributions dealing with the nature of 
technology acceptance [56, 71] and ways to handle [74]. 
Duration. The estimation of the duration of the barrier is also necessary to consider 
for the future planning of DT. The length of the barrier may influence strategic planning 
[10]. “What are we doing? We have to change as an organization. Moreover, this is 
difficult: to change the whole business model.“ (AC2) Many interviewees see the DT 
mainly as a long-term challenge: “There is still a lot to do to find the right solutions.” 
(Au4) Research about DT maturity may help to assess the duration of change processes 
[72]. We chose the dimension duration rather than a dimension that aims at the 
processual aspect including different states of adoption (suggested by Henriette et al. 
[42]). We consider the differentiation of adoption stages as less applicable, as the stages 
are often overlapping and they differ even within the enterprises as rollouts often 
proceed in several steps.  
Recipient. Considering there is a possible solution for the barrier, it is central to 
understand who may solve the problem. We differentiate the inner and outer circle [75]. 
While the inner circle reflects the changing organization, its parts, and partners, the 
outer circle comprises legal institutions and governments. It is often up to the people to 
foster the DT. “I like to join community meetings. […] We share knowledge, and we 
exchange views.” (AC2) We assume that there will often be a group of people and 
institutions who remove barriers [42]. The overcoming of barriers is seldom limited to 
individuals. Schools (“It is a major barrier: the skills. IT should start in school.” (AC8)), 
governments (“The biggest barrier is the whole legal thing.“ (Au2)), and the people 




beyond our organization like trade associations to become friends with the whole 
topic.” (Au5) 
5 Discussion and Future Research 
The evaluation of the model confirms the usability of the taxonomy. None of the 
respondents had a problem naming a barrier for DT and describing the problem using 
dimensions and characteristics. Using a 4-point-Likert-scale (very useful, useful, not 
useful, annoying), most respondents rated the model as useful or very useful for 
identifying, describing and discussing the barriers. However, the taxonomy is 
considered only slightly useful to find solutions. The group of consultants requested 
more space for solutions (e.g., for the resources needed to solve the problems) and the 
way to communicate the barrier. The group of researchers suggested further gradations 
for the characteristics. All respondents confirmed the high usability for the discussion 
of barriers. It will be part of future research to find out how the taxonomy can be used 
to identify barriers within DT projects. The taxonomy can be enhanced with dimension 
regarding the salvation of problem.  Since the evaluation is not yet complete, we aim 
for future research at questions like: Which industry-specific adjustments of the 
taxonomy have to be made? How can the identification of barriers promote the 
formulation of a DT strategy [10]?  
By using this taxonomy, one can develop a profile of any barrier which can help to 
overcome these challenges. For example, a wide discussed barrier to DT is the fear of 
losing jobs [2] which is often emphasized internally by individuals. It is a social barrier 
which is in many cases not visible to others. This could also mean that the solvability 
is complicated. It could affect others and last permanently. The inner or outer circle 
could be responsible for salvation. These interpretations of the barrier are not fixed. 
They depend on the company and the specific barrier that hampers DT. So, the 
taxonomy is useful in practice, if it is applied by companies to identify characteristics 
of barriers and thus be able to find solutions. In this example, employees would need 
to be educated about further projects and their impacts. 
Though we carefully conducted this research, there are still limitations to our work. 
Even though the holistic view implies advantages regarding the usefulness of the 
taxonomy, it is also a limitation because the object of analysis is broad. Moreover, the 
qualitative approach implies limitations by nature as results could be due to the sample 
and subjectivity of the researchers. We tried to minimize this by coding interview data 
independently and discussing results in iterative rounds. Furthermore, the sample was 
chosen broadly to cover many different opinions. Besides this qualitative approach, it 
could be very fertile to quantify the characteristics of the dimensions. Moreover, it 
could be of great value to combine the findings of this study with case studies focusing 
on the overcoming of barriers. The evaluation and quantitative verification of the 




6 Conclusion and Contribution 
Any barrier in the field of DT leads to a slow down or complete termination of the 
digital change in enterprises. It is of great importance for research and practice to 
understand barriers to digital transformation. Different lists of barriers already exist in 
research but it is hard to comprehend those. To understand the barriers from a broader 
perspective, we developed a taxonomy that implies dimensions and characteristics of 
these to describe and classify barriers. The taxonomy consists of nine dimensions. Each 
of them answers questions on barriers to DT. Potential barriers can be classified by 
using each dimension of the taxonomy. Then, the characteristics can be used to describe 
barriers more in detail. The taxonomy was the result of a research process that orients 
towards Nickerson`s approach [18]. The findings of this study rely on the base of a 
qualitative analysis of 46 semi-structured interviews. To ensure the quality and validity 
of our conclusions, we enriched the results by further research on barriers. 
The first and still ongoing evaluation of model proves the usability of the model so 
far. The structured taxonomy helps to identify, describe and discuss barriers to DT in 
research and practice. The taxonomy can foster the creation of a knowledge base for 
the ongoing process of DT [4]. Practitioners can use the taxonomy to understand and 
detect obstacles of DT as well as deduce action plans for a successful transformation. 
If firms can reflect upon their challenges, countermeasures can be taken. 
Our approach builds upon the barriers to innovation literature by integrating barrier 
types like internal and external barriers [33] but adding new dimensions like visibility 
and solvability to structure barriers. Researchers in the field of barriers to DT research 
[e.g., 14, 15] can use the taxonomy to classify the identified barriers. Future findings 
can easily be aligned with actual and further research and connections can be 
discovered. We hope to foster the discussion on the understanding and structuring 
barriers.  
References 
1. Schweer, D., Sahl, J.C.: The Digital Transformation of Industry – The Benefit for Germany. 
In: Abolhassan, A. (ed.) The Drivers of Digital Transformation, pp. 23–31. Springer, Cham 
(2017) 
2. Brynjolfsson, E., McAfee, A.: Race Against the Machine. Digit. Front., Lexington (2011) 
3. Fitzgerald, M., Kruschwitz, N., Bonnet, D., Welch, M.: Embracing Digital Technology: A 
New Strategic Imperative. MIT Sloan Manag. Rev. 55, 1–12 (2014) 
4. Schwab, K.: The Fourth Industrial Revolution. Penguin UK, London (2017) 
5. Morakanyane, R., Grace, A., O’Reilly, P.: Conceptualizing Digital Transformation in 
Business Organizations: A Systematic Review of Literature. In: Proceedings of Bled 
eConference, pp. 427–443, Bled (2017) 
6. Kagermann, H., Wahlster, W., Helbig, J.: Recommendations for Implementing the Strategic 
Initiative Industrie 4.0. acatech – National Academy of Science and Engineering (2013) 





8. Banker, R., Mitra, S., Sambamurthy, V.: The Effects of Digital Trading Platforms on 
Commodity Prices in Agricultural Supply Chains. Manag. Inf. Syst. Q. 35, 599–611 (2011) 
9. Benlian, A., Hilkert, D., Hess, T.: How Open is this Platform? The Meaning and 
Measurement of Platform Openness from the Complementors’ Perspective. J. Inf. Technol. 
30, 209–228 (2015) 
10. Hess, T., Matt, C., Benlian, A., Wiesböck, F.: Options for Formulating a Digital 
Transformation Strategy. MIS Q. Exec. 15, 123–139 (2016) 
11. Lerch, C., Jäger, A., Maloca, S.: Wie digital ist Deutschlands Industrie wirklich? Arbeit und 
Produktivität in der digitalen Produktion. Arbeitsbericht, Fraunhofer ISI, Ausgabe 71, 
Karlsruhe (2017) 
12. Hirsch-Kreinsen, H.: Digitization of Industrial Work: Development Paths and Prospects. J. 
Labour Mark. Res. 49, 1–14 (2016) 
13. Piatier, A.: Barriers to Innovation. Pinter Pub Ltd., London (1984) 
14. Bilgeri, D., Wortmann, F.: Barriers to IoT Business Model Innovation. In: Proceedings of 
Wirtschaftsinformatik, St.Gallen (2017) 
15. Dremel, C.: Barriers to the Adoption of Big Data Analytics in the Automotive Sector. In: 
Proceedings of AMCIS, Boston (2017) 
16. Glass, R.L., Vessey, I.: Contemporary Application-Domain Taxonomies. IEEE Softw. 12, 
63–76 (1995) 
17. Weking, J., Stöcker, M., Kowalkiewicz, M., Böhm, M., Krcmar, H.: Archetypes for Industry 
4.0 Business Model Innovations. In: Proceedings of AMCIS, New Orleans (2018) 
18. Nickerson, R.C., Varshney, U., Muntermann, J.: A Method for Taxonomy Development and 
its Application in Information Systems. Eur. J. Inf. Syst. 22, 336–359 (2013) 
19. Bowen, G.A.: Grounded Theory and Sensitizing Concepts. Int. J. Qual. Methods. 5, 12–23 
(2006) 
20. Erol, S., Schumacher, A., Sihn, W.: Strategic Guidance towards Industry 4.0 – A three-stage 
Process Model. In: Proceedings of the International Conference on Competitive 
Manufacturing, pp. 495–502. Stellenbosch (2016) 
21. Püschel, L., Röglinger, M., Schlott, H.: What’s in a Smart Thing? Development of a Multi-
Layer Taxonomy. In: Proceedings of ICIS, Dublin (2016) 
22. Loonam, J., Eaves, S., Kumar, V., Parry, G.: Towards Digital Transformation: Lessons 
Learned from Traditional Organizations. Strateg. Change. 27, 101–109 (2018) 
23. Sanchez, M.A.: A Framework to Assess Organizational Readiness for the Digital 
Transformation. Dimens. Empres. 15, 27–40 (2017) 
24. Rizk, A., Bergvall–Kåreborn, B., Elragal, A.: Towards a Taxonomy for Data-Driven Digital 
Services. In: Proceedings of HICSS (2018) 
25. Akram, A., Åkesson, M.: A Research Framework to Study How Digital Service Innovation 
Transforms Value Networks. In: Proceedings of Information Systems Research Seminar in 
Scandinavia (IRIS), Turku, pp. 29–40 (2011) 
26. Chowdhury, S., Akesson, M.: A Proposed Conceptual Framework for Identifying the Logic 
of Digital Services. In: Proceedings of PACIS, Brisbane (2011) 
27. Bondar, S., Hsu, J.C., Pfouga, A., Stjepandić, J.: Agile Digital Transformation of System-
of-Systems Architecture Models Using Zachman Framework. J. Ind. Inf. Integr. 7, 33–43 
(2017) 
28. Boban, M., Weber, M.: Internet of Things, Legal and Regulatory Framework in Digital 
Transformation from Smart to Intelligent Cities. In: International Convention on 




29. Kutzner, K., Schoormann, T., Knackstedt, R.: Digital Transformation in Information 
Systems Research: A Taxonomy-Based Approach to Structure the Field. In: Proceedings of 
ECIS, Portsmouth (2018) 
30. Heilig, L., Lalla-Ruiz, E., Voß, S.: Digital Transformation in Maritime Ports: Analysis and 
a Game Theoretic Framework. NETNOMICS: Econ. Res. Electron. Netw. 18, 227–254 
(2017) 
31. Li, F.: The Digital Transformation of Business Models in the Creative Industries: A Holistic 
Framework and Emerging Trends. Technovation, in press (2018) 
32. Liere-Netheler, K., Vogelsang, K., Packmohr, S., Hoppe, U.: Towards a Framework for 
Digital Transformation Success in Manufacturing. In: Proceedings of ECIS, Portsmouth 
(2018) 
33. Hadjimanolis, A.: The Barriers Approach to Innovation. In: Shavinina, L.V. (ed.) The 
International Handbook on Innovation. pp. 559–573. Pergamon, Oxford (2003) 
34. Demirbas, D., Hussain, J.G., Matlay, H.: Owner‐Managers’ Perceptions of Barriers to 
Innovation: Empirical Evidence from Turkish SMEs. J. Small Bus. Enterp. Dev. 18, 764–
780 (2011) 
35. Madrid-Guijarro, A., Garcia, D., Van Auken, H.: Barriers to Innovation Among Spanish 
Manufacturing SMEs. J. Small Bus. Manag. Milwaukee. 47, 465–488 (2009) 
36. D’Este, P., Iammarino, S., Savona, M., von Tunzelmann, N.: What Hampers Innovation? 
Revealed Barriers Versus Deterring Barriers. Res. Policy. 41, 482–488 (2012) 
37. Coad, A., Pellegrino, G., Savona, M.: Barriers to Innovation and Firm Productivity. Econ. 
Innov. New Technol. 25, 321–334 (2016) 
38. van der Panne, G., van Beers, C., Kleinknecht, A.: Success and Failure of Innovation: A 
Literature Review. Int. J. Innov. Manag. 7, 309–338 (2003) 
39. Distel, B., Ogonek, N.: To Adopt or not to Adopt: A Literature Review on Barriers to 
Citizens’ Adoption of E-Government Services. In: Proceedings of ECIS, Istanbul (2016) 
40. Boyton, A.C., Zmud, R.W.: An Assessment of Critical Success Factors. Sloan Manage. Rev. 
25, 17–27 (1984) 
41. Rogers, E.M.: Diffusion of Innovations. Free Press, New York. Collier Macmillan, London 
(1983) 
42. Henriette, E., Feki, M., Boughzala, I.: Digital Transformation Challenges. In: Proceedings 
of the Mediterranean Conference on Information Systems (MCIS), Paphos (2016) 
43. Gebhart, M., Giessler, P., Abeck, S.: Challenges of the Digital Transformation in Software 
Engineering. In: Proceedings of the International Conference on Software Engineering 
Advances (ICSEA) (2016) 
44. Chesbrough, H.: Business Model Innovation: Opportunities and Barriers. Long Range 
Plann. 43, 354–363 (2010) 
45. Hjalmarsson, A., Johannesson, P., Jüll-Skielse, G., Rudmark, D.: Beyond Innovation 
Contests: A Framework of Barriers to Open Innovation of Digital Services. In: Proceedings 
of ECIS, Tel Aviv (2014) 
46. Karimi, J., Walter, Z.: The Role of Dynamic Capabilities in Responding to Digital 
Disruption: A Factor-Based Study of the Newspaper Industry. J. Manag. Inf. Syst. 32, 39–
81 (2015) 
47. Sarker, S., Xiao, X., Beaulieu, T.: Qualitative Studies in Information Systems: A Critical 
Review and Some Guiding Principles. MIS Q. 37, iii–xviii (2013) 
48. Strübing, J.: Was ist Grounded Theory? In: Strübing, J. (ed.) Grounded Theory. pp. 9–35. 
Springer, Wiesbaden (2014) 
49. Yin, R.K.: Case Study Research: Design and Methods. SAGE, Los Angeles (2014) 




51. Mayring, P.: Qualitative Content Analysis: Theoretical Foundation, Basic Procedures and 
Software Solution. SSOAR, Klagenfurt (2014) 
52. Glaser, B.G., Strauss, A.: The Discovery of Grounded Theory: Strategies for Qualitative 
Research. Aldine Publ. Co., Chicago (1975) 
53. Corbin, J., Strauss, A.: Grounded Theory Research: Procedures, Canons and Evaluative 
Criteria. Z. Für Soziol. 19, 418–427 (1990) 
54. Strauss, A., Corbin, J.: Basics of Qualitative Research. Newbury Park, CA, Sage (1990) 
55. Zhu, K., Dong, S., Xu, S.X., Kraemer, K.L.: Innovation Diffusion in Global Contexts: 
Determinants of Post-Adoption Digital Transformation of European Companies. Eur. J. Inf. 
Syst. 15, 601–616 (2006) 
56. Davis, F.D.: A Technology Acceptance Model for Empirically Testing New End-User 
Information Systems. Thesis (Ph.D.), Massachusetts Institute of Technology, Sloan School 
of Management (1986) 
57. Gable, G.G., Sedera, D., Chan, T.: Re-Conceptualizing Information System Success : The 
IS-Impact Measurement Model. J. Assoc. Inf. Syst. 9, 377–408 (2008) 
58. DeLone, W.H., McLean, E.R.: Information Systems Success Measurement. Found. Trends® 
Inf. Syst. 2, 1–116 (2016) 
59. Tornatzky, L.G., Fleischer, M.: The Processes of Technological Innovation. Lexington 
Books, Lexington (1990) 
60. Rafferty, A.E., Jimmieson, N.L.: Subjective Perceptions of Organizational Change and 
Employee Resistance to Change: Direct and Mediated Relationships with Employee Well-
being. Br. J. Manag. 28, 248–264 (2017) 
61. Pinzone, M., Fantini, P., Perini, S., Garavaglia, S., Taisch, M., Miragliotta, G.: Jobs and 
Skills in Industry 4.0: An Exploratory Research. In: Lödding, H., Riedel, R., Thoben, K.-D., 
von Cieminski, G., Kiritsis, D. (eds.) Advances in Production Management Systems. The 
Path to Intelligent, Collaborative and Sustainable Manufacturing. pp. 282–288. Springer, 
Cham (2017) 
62. Galvagno, M., Dalli, D.: Theory of Value Co-Creation: A Systematic Literature Review. 
Manag. Serv. Qual. Int. J. 24, 643–683 (2014) 
63. Holotiuk, F., Beimborn, D.: Critical Success Factors of Digital Business Strategy. In: 
Proceedings of Wirtschaftsinformatik. pp. 991–1005, St. Gallen (2017) 
64. Pfeiffer, T., Hellmers, J., Schön, E.M., Thomaschewski, J.: Empowering User Interfaces for 
Industrie 4.0. Proc. IEEE. 104, 986–996 (2016) 
65. Moody, G.D., Siponen, M., Pahnila, S.: Toward a Unified Model of Information Security 
Police Complience. MIS Q. 42, 285-A22 (2018) 
66. Melville, N., Kraemer, K., Gurbaxani, V.: Review: Information Technology and 
Organizational Performance: An Integrative Model of It Business Value. Manag. Inf. Syst. 
Q. 28, 283–322 (2004) 
67. Brown, M.M.: Technology Diffusion and the “Knowledge Barrier.” Public Perform. Manag. 
Rev. 26, 345–359 (2003) 
68. Ryan, K., Oestreich, D.K.: Driving Fear out of the Workplace: How to Overcome the 
Invisible Barriers to Quality, Productivity, and Innovation. Jossey-Bass, San Francisco 
(1991) 
69. Lee, S.M.: A Comparative Study of the Automobile Industry in Japan and Korea: From 
Visible to Invisible Barriers. Asian Surv. 51, 876–898 (2011) 
70. Kim, H.-W., Kankanhalli, A.: Investigating User Resistance to Information Systems 




71. Polites, G.L., Karahanna, E.: Shackled to the Status Quo: The Inhibiting Effects of 
Incumbent System Habit, Switching Costs, and Inertia on New System Acceptance. MIS Q. 
36, 21–42 (2012) 
72. Berghaus, S., Back, A.: Stages in Digital Business Transformation: Results of an Empirical 
Maturity Study. In: Proceedings of the Mediterranean Conference on Information Systems 
(MCIS), Paphos (2016) 
73. Gubbi, J., Buyya, R., Marusic, S., Palaniswami, M.: Internet of Things (IoT): A Vision, 
Architectural Elements, and Future Directions. Future Gener. Comput. Syst. 29, 1645–1660 
(2013) 
74. Vogelsang, K., Steinhüser, M., Hoppe, U.: A Qualitative Approach to Examine Technology 
Acceptance. In: Proceedings of ICIS, Milan (2013) 
75. Sayre, S.: Qualitative Methods for Marketplace Research. Sage, Thousand Oaks (2011) 
 
750
